Divalent cation requirements for mounting a respiratory burst in response to phorbol diesters by macrophages from SENCAR and C57BL/6 mice.
Oxygen radicals are thought to play an important role in the promotion phase of carcinogenesis and the action of phorbol esters. Inflammatory cells are an abundant source of reactive oxygen intermediates (ROI) in the body and release large quantities of ROI when exposed to phorbol esters. Both protein kinase C (PKC), the receptor for phorbol esters, and the NADPH oxidase which generates ROI are Ca2+- and Mg2+-dependent. We investigated the requirements for Ca2+ and Mg2+ of macrophages from strains of mice sensitive and resistant to the promotion of tumors by phorbol esters. Macrophages from SENCAR mice, which are sensitive to phorbol ester promotion, required much lower levels of Ca2+ or Mg2+ to mount a full respiratory burst, as measured by the release of H2O2 in response to phorbol ester stimulation, than macrophages from C57BL/6 mice, which are resistant to promotion by phorbol esters. Conversely, when the particulate stimulus zymosan was used, there was little difference between macrophages from the two strains in requirements for Ca2+ and Mg2+ to release H2O2. Lowering the concentration of either cation in the absence of the other was more inhibitory than in the presence of the other cation. The studies demonstrate that differences in sensitivity to divalent cations by macrophages from these two strains is selective for phorbol ester stimulation and that lower requirements for Ca2+ and Mg2+ for ROI release correlates with sensitivity to the promotion of tumors by phorbol esters.